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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitor urpm9 i >*> lsj«>?7> H 5f >^ 

device which can be mounted on a circuit board, using a 



small mounting area and has a large capacitance. 
SOLUTION: The capacitor device has a substrate 10, 
which has a first through-hole 12a filled with a 
conductor and is composed of simple silicon, a silicon- 
containing insulating film, or sapphire and a capacitor 
which is formed by successively laminating a first 
electrode 14, a capacitor insulating film 16, and a second 
electrode 18 upon each other in this order. The capacitor 
is formed on the substrate 10, and the first electrode 14 
of the capacitor is connected to the conductor packed in 
the through-hole 12a. 
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Si 8l^2©^*-yH 2 brt»#fl;#:(cSi^§ 

l 8 t roWlc, TS5«ffi l 4 tJBi l 
6 a &fM«ffl 9 irT'«^$ti2.3>-7 J ^-y-i:, ±SB 

tnii 8 t%2<Dnmm#mi 6btwtsi 9t-c 
m&LZfiz^yfyvbtWfiLisftZo 
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[0049] wc, ^Kommommtmmic, ®yt& 

©#y-f 5 Knft>b&&fflM2 0 iM^y K2 1 
a , 2 1b, 21ct fti-, 1 1 © 

<><%SIJ1 2 2 fcttfc^y K2 4 a, 2 4 b, 2 4 
cSrlfiJU S5>l:«-tft/^K2 4a > 2 4b, 2 4 

[0050] £x±<Djjm\c£v^ tuw&i 4 t±nm. 
mi 8 t<Dffl\cq>mmMi 9£*ii©ftffiii-3 2o© 

[0051] (m4(omm<omm) H6i4ss4©niiso 

»18©3yfytifi3 0 b OflBSS:*-*-»rBB|-e& 
5. ^©^©^©^xVl^as 0 b(C:fc^ 

K9^ ©Mir«M!jK:ittaiSStt Life => yrvt t , 

[0 0 5 2] 06K*1-«fc5fc> a^SSii 0(c* 
/P-jfc-/H2a, 12 b, 1 2 ciWgjfcSit, 

£M*1 l±fitt^/W— /H 2 a, 12b, 12c© 

fit«K2 0jW&fc$*iTV*$. £1\ CSB©*:t£t&W 
1"5c C«fcttT iJKirP tKt*>fe**T»Wil4 
WR9W ^KSsatiSfra. TS5WI14© 
±fc»B STJKA»&*S»1 ©flSWWWl 1 6 a t P t 

«*»e>j5E5«f wrnsi 9 t^^^ix, frame 1 9« 

^9^K9-f vfciH*$;»i"Cv**. <F NMt&i 9©±K 
ttBSTKa»e>fc5B2©iiS««#Jil 6 b £ P tJKA> 
b**±«»Kl 8d5^$H> ±gpmffil 8te*2I9 

[0 0 5 3] £AJico«fc 5 tci, CSB-Cte, <t "btcfMSy-Y 
vfcS8RS*vO*.5TSB*ffil 4 t±Mffil 8©WK 

twtsi9^u cprattHi 9 fi^7>- K7-r>- 

fcffiRSfrTv^. ■*-**>*>, cOTi2irony7 ! y 

ft, «K9-f ^tSSR**vTV^. TSf«S l 4 ©±K 
ttB S T«*»e>*S» 1 ©SK«#« 16aiPt» 
&ftSflH]»Bl 9 t^»)SSh, fMfllffi 1 9 

mz.m^tcWiMiztt'ox^z,, *r£\nmi 9©±^f*B 

9^^(ca«E$tt-C^5 0 

[0054] £*±©<fc 5 Dflj'-ett, T§ems l 4 b 



-Ctt^fiWaVf^f-flSL S I©«jS9-f Vt^^K 
9-rvtrora^E?iJl-^*H-Cv^o «±©i5ic, 
«jR9'T>'t^9>'K9'f lst<DfflX\ CgB-?tt2{@© 

ih&*B?!l«cg8i*£ivcv*5. 

[0055] ^yyyv*m\\\z-w$vtz> t im<D=iy 

(£±•3, =vf yf^f 3 0 b©flK5rlRl±Jfo 
[0 0 5 6] iSJciC, ^OliOiSOayr^t^ 

mm t &.mz.m&t z =» yfyf-^m^m^m^^ 

t#H 6©BSTR©tftt#i6#JW:3jSU 
©=> y-r ^U-^Ktt e>ft«}!S9f vi^7> K9-C > t 
©ra^avf'vf-^B^jaot^J^EBSnSi 5 
fiS;1-5^T'fc.S. ^©M©XStt^l©*lfe^Jtll-T* 

[0 0 5 7] *-f, S&l©IIJS©l3-©Ig-?TSl$«<I 
1 4 Sr^1"5o C§BXO t DSfi5©TaJ«1i 1 4 14*lvim 

WIBLfc^/w • y/wffiSrffl^TB s TK£J$IBH- 

la t B S TK*/< y 7 7 - K7 y»Ctx y f 
t, % 1 ©i!5^«ffe 1 6 a 

[0 0 5 8] Wd, ffiBO. 2/im©PtIS:^y 

T, fWWffil 9*7&*-f5. CSi5©'PFflllffi 
1 9li^y K9-f>'fc»tt3;ft3.fc5fc, DSB©-PFfl 

6 b Sr»*1**. 

[0 0 5 9] ftfC, JKffO. 2 jim©P xfetc^^yt 

D^miL, "pra««i 9 1 m c#&-? -ksismii 1 

8ZBm-tZ> 0 C^©±gI5«ffil 8 (4m^9-r 

1 8tt^9vK9^^fcS8R$ii5J:5t^^-=^ 

-f $ KMt«>&««MMi 2 0 tmffi^S' K 2 1 a , 2 1 
b, 2 1 c tSrJgfig1-5o K2 1 a, 2 1b, 
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2 1c itttl^tlf&l (DX/U—ft—zUl 2 a 

ft:, |f2 0^;v-*-;H 2 brtco^m#:, m-%7<<> 

[0060] i<Dmmz-h&mm2 2 1 

«ffi^-yK2 4a, 2 4b, 24ct«U £?>K 

3. mills' K 2 4 a , 24b. 24c mtlZ'ftfS 1 
<D*/W— *-/H 2 aftOgUffc, f(2<7?^/W— 

12b fy<Dm9,#, ii^-yJ xnxju-fc— /v i 2 c 
[0 0 6 1] ELhKJ;!?, mM7l'>'t^7^K7-rv 

t torn z nit ^rxti § ti/c = 

(Sg5C9jfJ£<^li) ilB^Vx^f-HfiS 0^ 

&«Lfc, BScoUffiro^cD-r^^y^^a-^ 

[0 0 6 2] 07 (a) , (b) Rrjm8\±Z.<Dmm<D 

VhZ* @9lii7 (b) w^t£^»f®Ei-e& 

6. 0 7 (a) (C^-fr<03lffi<O^COMCMIC*3V^-C 
fi, 08SS&4 6 itC^gctf) L S I 4 4^««$il, # 
*©LS I 4 4©i4flCayfVtgi3 0#2«fS 
$tl,TV^„ ^LT, LSI44t3yfyfgl30 

[0063] rc3yfytgt3 o&m**mft7v 

Jt-t-^wt^rts. Sot, 3yfytgt3 0lflj 

/h$<t5:t*i-C#5. rcDfcfe, LS I 4 4i<7>gB 

£{£«-f£;i<!:;4S-C#, rtt(-<t!3 LS I 4 4 coft^Sr 

[0 0 6 4] 07 (b) \Z7fi-fZ<DmM<»WM<r>MCM 
tC*5<,>Tfi, 08§S«4 6±tS»OLS I 4 4^S«« 
§*OLSI44 tlH]Sgg«4 6 twraiC-ttt-? 
fl3^fytiE3 OriS2flS-fo^g£;ft,TV^o 07 

(b) ^•rMCMro*it^$e>^piiffl(ciftw-rsi, 

fytgt3otisMt\ t^^K (miomwm, 
i) 21a t^vfwm {m2<ommwm 2 8 am 

±. W&'*y K ($fS3©&jjtmi® 2 1 b ir^V^mii 
(^4co^«<i) 2 8bP±, RTfim^y-ixnmfii 
K2 1 c t/'<V7 e «ffi2 8 c W±SrJ(Btt**T8WI 

[0 0 6 5] =yfyfgi4 2±(CLS I 4 4 

ftMl1"*£ tic J: 9, LSl4 4©5o©tS^?K 

3 8a, 3 8b, 38 0^/^^34 8, 3 4 
b, 34c^LXLS I 4 4^3^^14 21: 



g5«K§*VCV>S. LSI 4 405O©iS/<yK3 8 
a, 3 8 b, 3 8 c O 5 ^^©ftffi^s' K3 8 a 

5>K7^y£g^£ft, "P**©**^:? K3 8 c # 

[0 0 6 6] ayfyttt4 2±(C|5]SSS«4 

6Sr^«-t5r @8SS4 6«)5 0©i^ 

?K36a, 3 6 b, 3 6 c &^LT0g&S«4 6 
>7 ? Vf-^tt4 2l^il$tlTV^. [§1S§S«4 6©5 
0©IS^5/K3 6a, 3 6b, 3 6cfflHilM 
«/*y K3 6a«7^yif^H, *©rtfl!l©tt 
K3 6 btf*'?:'K7'f f&ttR&ft, 

[0 0 6 7] £Lh<Dj; 07 (b) ©MCMlCift 
tt, 3yfyfgf4 2iLS I 4 4t0KS«4 6i: 
* - £ 1- <t 9 Kfc«E*R*fr* 5 - 1 

ESS©^^** 
srtAJ-ets. *fc> 0 7 (a) tun-UK, W<fV 

■u-gB3o^ag-r^rttcj;i9, mmmmzm^z-r 

5r i^t?#5cot?, LS I 4 4©»f£££S£-B:5;: 

[0 0 6 8] 0 8^-t";r©||lfe©^fi©MCMI;::ioV'> 
Ttt, 0SSS&4 6©3cBK«£Sc©LS I 4 4MJ 
*l5t fcfcfc, *ffiKl<bLS I 4 4#*tt£ft-0*.5 0 
*LT, #*©LS I 4 4 tEMHtlM 6©IHlcWe 

tia yfyfgl 3 o # 3 (@T ofiSS $*vcv>5. -o 
©nyfy^IiiayfyfSIs o*s3i@as$n 
T&5©-?, H&BiaSriS^;* 1*K07 (b) (DB&X 

TMCMfcHiSSftfcLS I 4 4 <Z>ffiJ3tt«#-Ca>ttf|: 

tSSittoo, E&ibf£©?i5&{t£03r<tas-e# 
[0 0 6 9] Sfc, [eIKSIS 4 6 ©III; ^ayfyf 

gg3 0 b LS I 4 4*S^$tl-TV^5(Dt?, 3^ 

l s i i££tfMCM©£«£fci6j±Sit:5;r 
t^-et-So )fc*3, ±iht-w:, = yfytSfii L"C, 

^lS.^2©HJteco^ffiro3^7 :f ^f-^a3 OSrfflV^ 

3 0 a , 3 0 b Sr^V^TfciV^ 
[0 0 7 0] *3&WWU *»»#*fc^l*1»«!J»6Ja 
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mm) 

mm i ) v 3 ^flc*v^rt*> y = 

-*-/wsr^-rsxst, mmwio^/u-^-jufy 
\mmft*fim-rz>xnt. mmmm±\^mm i ©* 

[0 0 7 1] (#12 2 ) WIESSKI? 2 ©* A~-*- 

Sit Sr^#«ti-5#IB l K12«©3 yy^f-SStt©® 
(#12 3) SJl©^-*-^£WU mll2SJl©* 

f>45Mt, s&i©mii, ^**e^JKt, *2©m 

f23^^as#jf2B&±K)lM£tv> MlS^VxV-b- 
©g§ 1 ©Hffi^WIBB 1 ©.XA'— /K*9©3f«ftl::8 

[0072] (#12 4 ) gii23 yfyftt, irtl2«* 
*6«Kf iw«rt2» i ©m^x^BfiEB 2 rotts £*ri«i u 

t v 'M<iiloOf«^fil,t^5rJ:5r1t 
© t -t Z> #12 3 12*© 3 V f* y-tf-gfto 

(#125) im*mnmttn%.mcmvzftm\chz> 

r <b t -t 5#12 4 (c|2«© 3 v-HSB. 
[0 0 7 3] (#126) #*ffo»a*$;h.fc*2©* 
;w-*-yWi&SMi2&Ef-^$^ ffiCft 2 0>*fti*lX 
g$ 2 <r>x/v—fr—;\>ftf>Wi,mz&M £ ftTV >5 w t £ 
#®t-f5#l2 3^S5 ©M*x;i>- tBOtO 3 Vf* ^f- 

(#12 7) JIMEa^^l^SEE^IWkaWIStl-Cft 

mmm 1 ©*A~*-A-©gm#tgiigH-5ii 1 ©s^ 
«^t^2©^a«it^ite 5 ^ ^©uti^^ 

;vomn& t mm-r a sg 3 osbrwe t m 4 ©&at 

««Si:liWa»2«)gStt«Sli:*sgSRSix, HfJf2fS3© 
i: & 4 ©gSffifllffi £ tf£8E £ iva v5 r i: *1# 
S#12 6 (C|2«© a 'sf'sV&M, 
[0 0 7 4] (#128) #I27|C|2«©=i>'7 ? >D-S 

mmm 1 su^ 3 agmnrntm u-cwia= vt* y-y-gi 



(#129) BfrE^Vx^^SwXSlc^^fclHlSSS 
«*5^g $ jvCfc 9 , WElHlteS«iiS«rl2t5 2 ©&$£« 
*X WWC* 4 ©8^m«£i§ UTWE= Vy'yf-^e 
£ S^c $ ftT V * 5 £. £ *¥f®. £ -t 5 #12 8 K f2«© a V 

[0 0 7 5] (#12 1 0 ) Krl2^^fi&tmi2(Hl 
K^tt*^n«ffi08K?-i:S«*SHfi:Sr^rL, iftl23 

>y-mm<nmmm 1 ©ss&mi&iMness 2 <omm 

r £ t -rs #12 9 ici2«© = yTyvmm^m 
[0076] (#12 1 1 ) mm<pfflmmtfmm.mc& 

V \ 5 - t ?r#^ 1 1 Z> #12 5 tE«© ^yfyfl 

fBo 

[0 0 7 7] 

[*W©^i*] «±l&?^UfcJ;5ic, **WKi*ni. 

[0 0 7 8] S^IC, 3V^y^ttSr#g{ca®-t-5 
fc, -rif-^-K-Cfo?>lH]KS«(-¥^^«i:3>'7 ; 

[0 0 7 9] g-Lhtci!?, 0K©-<v^^y^Srffii* 

^•D-^B©ttffi*[R)±$-ar5 r t at ssmt ft 5. 

IiaB©fBS*ftIft^] 

[0 2] (a) ~ (d) 1 St^m 2 ©HIE©^© 

3>-7 f >u-^a©i!jit^^xg]«^^-r»f®ia (*© 

1) -Cfc-So 

[03] (a) ~ (c) (4Slfi.Ut»2©Hifi©^ffi© 
3Vr^U-^«©$aig^i£«rXSWMtc^1-»rffi0 (*© 

2) -C&So 

[04] (a) (b) timiRxf^2ommoMm 
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©3) 

[HI 5] 9i3<D9m<Di&WiTf1b&1Si1k<D=>>f ! >1t-lfi* 

[06] »4©3tElfi©«?*-e*>a«*©aV7 f >'-t>-]JS« 
[12 7] (a) SO 5 (b) i*$5®3ttt0»flB«)¥*# 

[is] %s<omte<Djem<D*m&mmt='>y i yD-m 

(^(02) -c&s. 

[H9] ISC<H7 (b) coS#ti;*®rBE]T-fc5„ 

i o ixy ayig (£K) , 
i i SJW, 

12a %\ ©*/V— ft— /K 
12b ^ 2 W^/V — 

[01] 



12c ft#7-f X«>^/l^— /K 

1 4 t&«® («s i nwm , 

16 ffififtftK, 

16a SB 1 OffiffHIttMk 

16b »2«tm 
1 8 ±^nm mzoim) , 

1 9 flRlfflE. 

2 0, 2 2 »g&, 

2 1 a ttS^ y K (» 1 OttMtff) , 

2 1 b k c%2<Dmmm) , 
2 1 c k m^-y^y^mmmm) , 

28a >»<^«tt (*3©SBR««) , 

2 8b /<v?nM e%4v>mwmm , 

2 8c flr#*-r yro/^T'itffi «t#?-f y^mmm 

m . 

30, 30a, 30b, 42 ^VrVf^I, 

4 0 i/oify, 

44 LSI, 
4 6 0S§SS. 



[H2] 



t 



21a 



t 



21b 




lo:SC 

ti:*»* 

ie:±a«*(8S2©«a) 

20,22: SUB 
12»:»l«)XA-*-Ji« 
12b : 92t)2A-*-Ji 



2la:«a/fvK(Kl0SC«S) 

2ib:«s/<vK(S3<Daa«s) 

24a,24b : tS/<? K 
28a : /<>7«tt(t2QttMB) 
28b./<>^«a(«40«««ffl) 



(a) 



(b) 



(e) 



(d) 



hHh i 



2b 12a 





1 




1 






1 




12a 


12b 


12c 











r*A 'SSSJ | 1 '//////// UU 




1 


1 




UIH1 


n 



IS 



M 1 1 1 




12a 12b 12c 12b 12a 
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[H13] 



[04] 




[0 7] 



[0 9] 




36b 



3 Be 36b 



LSI 



LSI 



LSI 



LSI 30 



(b) 



m m £ a 



46 



40 



40 : t/0fcf> 



38a 




(72)3£W# £j£ F^— ^(##) 5E001 AB01 AC04 AC10 AE01 AE03 

^JIimJH«m t fiSE±/hffl c t 3 4T@ 1# AF02 AH03 AJ01 AJ02 AJ03 

1 ±fflt*5S;£ttrt 5E082 AA01 AB01 BB02 BB05 BC39 

CC02 EE05 EE11 EE23 EE37 
FF05 FG03 FG26 FG42 GG01 
GG10 GG11 GG21 JJ02 JJ15 
JJ21 LL13 
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